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© Active matrix display device. 

© In a thin-type liquid crystal display device of this 
invention, a display section (10) is formed on a printed circuit 
board (14) and has a matrix array of display cells (12), 
address lines (16, 18) connected to the row arrays of the 
display cells and data lines (20, 22) connected to the column 
arrays of the display cells. Row and column switching 
selectors (40, 42) are provided on the printed circuit board 
(14). The respective selectors (40, 42) include a parallel array 
of switches, such as TFTs. The row selector (40) is connected 
to the address lines (16, 18) for sequentially selecting 
address tines (16, 18) through a scanning operation for 
image display. The column selector (42) is connected to the 
data lines (20, 22) for subjecting incoming one image data to 
a time-division multiplexing and for sequentially supplying 
block-segmented image data components to the data lines 
(20. 22). 
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Active matrix display device 

This invention relates generally to a thin type 
display device with a matrix array of pixels and, more 
particularly, a thin type display panel including a 
display section having a built-in active matrix using 
5 thin film transistors (TPTs) and a display drive circuit 
section* 

Recently, a growing demand has been made for a 
thin type display device, such as an electroluminescent 
(EL) panel, plasma display device and liquid crystal 

10 (LC) display device, to be used as a display device for 
terminal units of a measuring apparatus, business 
machine and computer in place of a conventional cathode 
ray tube (CRT), Greater attention has been paid to 
liquid crystal (LC) display devices in view of their low 

15 dissipation power and cost* 

According to the LC display device, switching 
elements, such as thin film transistors, are formed in 
a matrix array in the display area of a substrate to 
provide an active matrix* The image data is stored for 

20 a predetermined time for each point (pixel) of the 

switching transistor matrix and a pixel (or cell) area 
of the liquid crystal layer is crystallographically 
oriented according to the stored image data* In this 
way, a desired image is displayed on a display area* 

25 The LC display device with a switching transistor matrix 
array performs a full-time image display and assures 
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a high-quality reproduction image. The thin film 
transistor of the LC display device can relatively 
easily be formed on a glass substrate , using the 
thin film technique for a polycrystalline semi- 
conductor and amorphous semiconductor. It is, 
therefore, considered that it is possible to implement 
a thin type display panel of a larger area as required. 

In actual practice, however, it is difficult to 
achieve a liquid crystal display panel of a larger 
display area with a better cost performance. If the 
active matrix size (panel size) of the LC display 
device is increased, the electric display device 
operation becomes complex by that extent and thus 
the peripheral drive circuit configuration also becomes 
complex. In a conventional LC display device with a 
switching transistor matrix array, the display drive 
circuit is formed with a plurality of IC chips, such . 
as IC memories, IC data selectors and IC decoders, 
arranged on a special printed circuit board other 
than a display substrate. The display drive circuit 
is connected by a wire bonding method to the display 
substrate. If, with the greater complexity of the 
drive circuit configuration , the interconnection 
pattern of the circuit board and bonding pad pattern 
are microminiaturized as appreciated from, for 
example, a pattern pitch of about 100 to 150 ym, 
it would.be difficult to manufacture the display drive 
substrate, as well as to perform a wire bonding 
connection treatment. This leads to a low manufacturing 
yield of the LC display device. Furthermore, with an 
increase in the display area of the panel, a selective 
drive operation is delayed at the active matrix and a 
response speed (display operation) at the panel is 
delayed by that extent. 

It is accordingly an object of this invention to 
provide a new and improved display device of a thin 
type which can perform a fast and efficient display 
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drive operation with a simplified circuit configuration. 

In the thin-type display device of this invention, 
a display section is provided on a printed circuit 
board and has a matrix array of display cells, address 
lines connected to the row arrays of the display cells 
and data lines connected to the column arrays of the 
display cells. First and second selection circuit 
units are provided on the printed circuit board to 
dynamically drive an image display on the display 
section in a time-division multiplex fashion. The 
first selection circuit unit is connected to the 
address lines for scanning the address lines in the 
time-division multiplexed fashion for image display 
on a display section. The second selection circuit 
unit is connected to the data lines for subjecting 
incoming one image data to a time-division multiplexing 
and for sequentially supplying block-segmented image 
data components to the data lines in accordance with 
a predetermined time order ♦ Both the first and second 
circuit units are dynamically performed in the time- 
division fashion, thereby simplifying a signal inter- 
connection pattern necessary for the transfer of the 
image data for display on the display section. 

This invention is best understood by reference to 
the accompanying drawings in which: 

Fig. 1 is a model diagram schematically showing 
the planar configuration of a major section or a thin 
type liquid crystal display substrate according to 
a preferred embodiment of this invention which includes 
an active matrix display section; 

Fig. 2 is a diagram showing an equivalent circuit 
for display cells in the active matrix display section? 

Fig. 3 is a diagram showing a detailed inter- 
connection pattern on the display cell substrate of 
Fig. 2; 

Fig. 4 is a cross-sectional view, as taken along 
line III-III in Fig. 3, showing the display cells; 
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Fig. 5 is a plan view showing a detailed inter- 
connection pattern of a peripheral circuit configuration 
on the thin type liquid crystal display substrate of 
Fig. 1; 

Fig. 6 is a cross-sectional view, as taken along 
line VI -VI in Fig. 5, showing the display cell 
configuration; 

Fig. 7 is a schematic diagram showing the whole 
planar configuration of a prototype of a liquid 
crystal display device implemented according to this 
invention; 

Figs. 8 and 9 are schematic views showing a 
detail of a typical liquid crystal display device 
having the above-mentioned circuit configuration; 

Figs. 10A to IOC, each, are an internal circuit 
arrangement of transmission gate IC chips (TMG ICs) 
for use in switch selectors on the display device of 
Fig. 9; . - 

Fig. 11 is a schematic view showing another form 
of a thin type display device; 

Fig. 12 is a schematic diagram showing an 
addressing signal generator for performing an addressing 
control for an addressing line on an active matrix 
display section on the display device shown in Fig. 7; 

Figs. 13A to 15P show the waveforms of major 
signals which are generated on the major portions of 
the circuit arrangement of Fig. 12; 

Fig. 16 shows a circuit arrangement (corresponding 
to a data select circuit and block data drive circuit) 
for segmenting image data as blocks for the data 
lines of an active matrix display section on the 
substrate of the liquid crystal display device of 
Fig. 7; 

Figs. 17A to 17X are waveforms showing major 
signals which are generated on the major section of 
the circuit arrangement of Fig. 16; 

Fig. 18 is a block diagram showing a modified 



- 5 - 



0177247 



10 



form of the circuit arrangement of Pig. 16; 

Figs. 19A to 19R are waveforms showing major 
signals generated on the major section of the circuit 
arrangement of Fig. 18; and 

Figs. 20A to 21B are waveforms for explaining 
the pulse generation timing of an address scanning 
signal with a brief high level time set. 

According to a liquid crystal display panel of one 
preferred embodiment of this invention, illustrated 
in Fig. 1, a large-size display section 10 is formed 
with a larger number of pixels (or cells), for example, 
480 x 640 pixels, arranged on a transparent substrate. 
Since the liquid crystal display panel has a larger 
number of pixels, it permits a computer image and video 
15 image to be displayed with high definition, unlike a 
conventional CRT display unit. 

Fig. 1 is an illustrative representation showing 
an active matrix display section and peripheral circuit 
configuration as a model on a panel in order to obtain 
20 a visual understanding. In Fig. 1, the matrix array 

section 10 including 480 x 640 pixels (cells) 12, made 
of thin-film transistors (TFTs) is formed on a central 
area of a transparent glass substrate 14 with the 
number of the pixels 12 corresponding to that of the 
25 pixels of the thin-type display. Address lines 16-1, 
16-2, 16-i 16-A, 16-m, 16-n, ...; 18-1, 18-2, 

18-i and 18-1, 18- m , 18- n extend in the row 

direction of the matrix array on the substrate 14. 
The address lines 16-1, 16-2, 16-i ... are alternated 
with the address lines 18-1, 18-2, 18-i ... with one 
of the row cell arrays sandwiched between each of the 
address lines 16-1, 16-2, 16-i ... and the next adjacent 
one of the address lines 18-1, 18-2, 18-i ...; and the 
address lines 18-* , 18-m, 18-n, ... are alternate 
35 with the address lines 16-*, 16-m, 16-n ... with one 
of the row cell arrays sandwiched between each of the 
address lines 18-i, 18-m, 18-i, ... and the next 



30 
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adjacent one of the address lines 16-* r 16-m, 17-n ... 
Data lines 20-1 , 20-2, 20-i 20-i, 20-m, 20-n . ..; 

22-l f 22-2, 22- i and 22-£, 22-m, 22-n ... extend 

in the column direction of the matrix array on the 
5 substrate 14. The data lines 22-1, 22-2, 22-i are 
alternate with the data lines 20-1, 20-2, 20-i . 
with one of the column cell arrays sandwiched between 
each of the data lines 22-1, 22-2, 22-i and the next 
adjacent one of the data lines 20-1, 20-2, 20-i . 

10 and the data lines 22- it, 22-m and 22-n ... are 

alternate with the next adjacent data lines 20-fc, 
20-m, 20-n with one of the column cell arrays sandwiched 
between each of the data lines 22-£, 22-m, 22-n ... 
and the next adjacent data lines 20-fc, 20-m, 20-n ... 

15 Fig. 2 is an expanded view showing part of the 

pixel (or cell) matrix 10. Within one cell 12, the 
gate and source of a thin-film transistor (TFT) 24 
are connected to the address line 16 and data line 22, 
respectively. The drain of TFT 24 is connected to a 

20 terminal 28 through a liquid crystal layer 26. The 
other cells are substantially the same in their 
internal configuration as that of the cell 12. 

The partial planar structure and cross-sectional 
arrangement of the cell matrix 10 are shown in 

25 Figs. 3 and 4. In Fig. 3, the substrate 14 is omitted 
for illustrative convenience only. The configuration 
of one cell will be explained with reference to 
Figs. 3 and 4. An insulating layer, such as a silicon 
oxide layer 30, is formed on the glass substrate 14. 

30 The address lines 16-1 and 18-1 extend on the substrate 
14 in a manner buried by the silicon oxide layer 30. 
A cell 32 substantially defining the cell zone, as 
well as TFT 24, is formed on a cell formation zone of 
the silicon oxide layer 30. According to this 

35 embodiment, the cell electrode 32 is comprised of 

ITO (indium tin oxide) film. The cell electrode 32 
is planar in configuration as shown in Fig. 3 to 
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substantially cover a substantially rectangular zone 
defined by the address lines 16-1 and 18-1 and data 
lines 20-1 and 22-1. A semiconductor thin film 34 
as cross-hatched in Fig. 3 which is made of f for 
example, an amorphous silicon is discretely formed 
as an island on the insulating layer 30. The semi- 
conductor thin film 34 is formed at a junction between 
the address line and data line. The semiconductor 
thin film 34 is connected at one end to the address 
line 22 (or 20) and at the other end to a cell 
electrode 32 through a drain electrode 36 to provide a 
switching element. 

Referring back to Pig. 1, selector units 40 and 
4 2 are disposed on the substrate 14 at the periphery 
of the cell display section 10 made of the above- 
mentioned active matrix and include switch arrays made 
of a plurality of switches. Although, in Fig. 1, 
four pairs of switching selectors (40, 42) are arranged 
with the corresponding lines connected between the 
corresponding pair of switching selectors, they are 
for an illustrative purpose only and, in actual 
practice, more selector units are provided with respect 
to the address lines and data lines. 

In Fig. 1, the switching selectors 40 are provided 
with respect to the address lines 16 and 18. Each 
switching selector 40a, 40b, 40c or 40d has a plurality 
of outputs connected to the corresponding number of 
cell rows in the cell matrix array. The switching 
selectors 42 are provided with respect to the data 
lines 21 and 22. Each switching selector 42a, 42b, 42c 
or 42d has a plurality of outputs connected to the 
corresponding number of cell columns in the cell matrix 
array. In Fig. 1 one (for example, 40a) of the selec- 
tors are shown, as a representative example, to have 
three switches SI, S2 and S3 in a parallel array, noting 
that the other selectors are of the same configuration 
as that of the selector 40a so that they drive the 
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corresponding address lines or the corresponding 
data lines as in the case of the selector 40a. 

Input terminals 44 and 44* of the adjacent 
selectors 40a and 40b f respectively, are connected 
5 through their corresponding switches to their corre- 
sponding address lines and connected in common to each 
other through a source connection wire 48-1 and to a 
bonding pad pattern 46-1 formed on the peripheral 
surface portion of the substrate 14. A double circle 

10 as indicated by 49 in Fig. 1 shows a through hole 

formed in the silicon oxide layer 30. That is, such 
input lines of the selector 40a f each r are brought 
around onto the opposite surface of the silicon oxide 
layer 30, noting that the respective input line of 

15 the selector 40a is electrically connected to the 
corresponding source connection wire 48 which runs 
on the opposite surface of the insulating layer 30. 

Similarly, the remaining corresponding input _ 
lines of the selectors 40a and 40b are also connected 

20 in common to each other through the corresponding 

source connection wire and to the corresponding one 
of bonding pad patterns in an array* Gate lines 50a 
and 50b of the selectors 40a and 40b are separately 
connected to pad patterns 52-1 and 52-2 , respectively. 

25 The other selectors 40c and 40d? 42a and 42b; and 

42c and 42d are connected in exactly the same fashion 
as set out above in connection with the selectors 40a 
and 40b. As a result, the number of pad patterns 
(46, 52) for the address lines can be reduced down to 

30 a total number of one half the number of address 

lines of the display matrix on the substrate 14 plus 
the number of the selectors 40, and may be regarded 
as substantially one half the number of address lines. 
The same thing can also be true of the number of the 

35 pad patterns for the data lines. As a result, the 

number of the pad patterns necessary on the substrate 
14 with the active matrix display unit 10 thereon can 
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be largely reduced down to substantially one fourth 
the number of the address and data lines. To explain 
in another words, if a p number of selectors 40 
including an n number of parallel switches are provided 
for the address lines 16 and 18 on the substrate 14, 
it is possible to drive the n x p address lines 16 and 
18. Similarly, if a q number of selectors 42 including 
an m number of parallel switches are provided for the 
data lines 20 and 22 on the substrate 14, it is 
possible to drive the m x q data lines 20 and 22. In 
this case, the total number of signal input lines 
required for signal transfer to and from an external 
control circuit is essentially reduced down to the 
number (n + m + p + q) . 

Figs. 5 and 6 show a practical interconnection 
pattern of the associated peripheral circuit arrange- 
ment. In the plan view of Fig. 5, the substrate 14 
and insulating layer 30 are omitted, and thus the 
source interconnection wires 48 and common gate lines 
50 for the switch selectors 4pa and 40b are shown as 
extending below the insulating layer 30 as indicated 
by solid lines in Fig. 5. If an explanation is given 
about the selector 40a, the address lines 16 extracted 
from the cell matrix 10 extend in a manner sandwiched 
between the substrate 14 and the insulating layer 30 
and are brought around through the corresponding 
through-holes onto the surface of the insulating layer 
30 to permit a connection to be made with peripheral 
drain interconnection layer (60-1, 60-2, ...). The 
peripheral drain interconnection wire (64-1, 64-2, ...) 
is connected through a thin film 62 to the corresponding 
peripheral source interconnection wire (64-1, 64-2, 
...). The peripheral source interconnection wire 
(64-1, 64-2, ...) is connected on the surface of the 
insulating layer 30 through a corresponding through-hole 
49 to peripheral drain interconnection wire (48-1, 
48-2, ...) on the undersurface of the insulating 
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layer 30. The common gate interconnection wire 50a 
of the selector 40a is so formed as to extend on 
the undersurface of the insulating layer 30. The 
same thing is also true of another selector 40b and 
further explanation will be omitted. 

A display substrate unit for the above-mentioned 
thin-type display panel is manufactured as follows: 
A 2000 A-thick Mo film is deposited on a glass 
substrate 14 of 2 mm in thickness, and address lines 
(16 f 18) , peripheral source interconnection wire 48 
and gate interconnection wire 50 are formed as a 
first interconnection pattern by virtue of a PEP 
(Photo Engraving Process). Then, a silicon oxide 
layer is deposited by a known CVD method on the 
resultant structure to form an insulating layer 30 
ot about 2000 A in thickness. The above-mentioned 
through- holes 49 are formed in desired positions in 
an insulating layer 30. Then, an about 3000 A-thick 
amorphous silicon layer is deposited by the CVD method 
on the surface of the insulating layer 30 and a 
plurality of discretely distributed, island-like, 
rectangular thin films 34 in Fig. 3 are formed by 
virtue of the PEP technique. 

A 3000 A-thick transparent conductor layer made 
of ITO is formed on the resultant structure. The 
deposited transparent conductor layer is patterned to 
form a plurality of cell electrodes 32. Then, an 
about 500 A-thick Mo layer and about 1 vm-thick A* 
layer are sequentially deposited by a sputtering or 
vapor deposition method on the resultant structure to 
form a drain electrode (within a cell) 36, data lines 
20, 22, peripheral drain interconnection wire 60, 
peripheral source interconnection wire 64 and bonding 
pad patterns 46, 42 as an interconnection pattern of a 
second layer. In this connection it is to be noted 
that an external control circuit for driving the 
display active matrix is connected to the pad patterns 
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46 and 52 by a wire bonding or an electrical connection 
means, such as the pressure contacting of a conductive 
rubber. Finally, a TFT within the respective cell and 
TFTs within the switching selector (40, 42) are formed 
5 to complete the above-mentioned display substrate unit* 
Fig. 7 is a schematic diagram showing a whole 
arrangement of a thin- type LC display device (as a 
prototype) implemented according to this invention. 
In Fig. 7, a section 70, as indicated by broken lines, 

10 corresponds to the liquid crystal display unit. The 
TFT active matrix 72 of the display unit 70 is 
comprised of a 512 x 640 number of cells (pixels) . 
Switching selectors 74 are connected, to address lines 
extending in the row direction in the active matrix 

15 array 72 and located on both the sides of the active 
matrix array 72, noting that, in this example, the 
selector 74 contains 16 switches. Selectors 76 are 
connected to data lines extending in the column 
direction in the active matrix array 72 and located 

20 one on the upper side and one on the lower side of 

the active matrix array 72, noting that the selector 
includes 40 switches comprised of parallel transistors 
according to this example. The connection of switch 
arrays within the selector is substantially similar 

25 to that as explained in connection with Fig. 1. That 
is, a common gate line 78 and a bus line 80 comprised 
of a group of source interconnection wires are connected 
to each switch selector 74. Similarly, a common gate 
line 82 and a data bus line (40 bit data bus) 

30 comprised of a group of source interconnection wires 
are connected to each data selector 76. 

A peripheral drive circuit for controlling the 
display substrate unit 70 in Fig. 7 can be connected 
by a wire bonding method to the TFT active matrix 

35 array 72 through the above-mentioned pad patterns 

(46, 52) or can be mounted as an IC unit on the same 
substrate 14 on which the TFT active matrix array 72 
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is mounted . In either case, the above-mentioned 
electrical connection is as shown in Fig. 7. The 
gate lines (78, 78 • ) and address bus lines (80 r 80') 
of the selectors (74 r 74') at each side of the TFT 
5 active matrix array 72 are connected to an upper 

address scanning circuit (86, 86') and a lower address 
scanning circuit (88, 88" ), respectively. The address 
scanning circuits 86, 86 1 and 88 and 88', data select 
circuits 90, 90 1 and block data drive circuits 92, 92 1 

10 are controlled by a controller 94. A cell signal 96, 
clock signal 98, horizontal synchronizing signal 100 
and vertical synchronizing signal 102 are supplied to 
the controller 94 from a known circuit, not shown. 
According to the thin- type display device, not 

15 only the switch selector 40 for address lines, but 

also switching selector for data lines are controlled 
in a time-division multiplexed fashion. To diagram- 
matically explain with reference to the schematic 
diagram of Fig. 1, the switching selectors 40 are 

20 sequentially selected in response to signals on the 

common gate lines 50 (or 78 in Fig. 7) of the address 
selectors 40 (or 74 in Fig. 4). Since the source 
interconnection lines 48-1, 48-2, 48-i transfer 

sequentially addressing signals in synchronism with 

25 the selection of the selector unit, if the address 

switch selector 40a is selected, the switches within 
the selector 40a are sequentially turned ON to activate 
the corresponding address lines. When the switches 
within the selector 40a are so sequentially turned ON, 

30 the same operation is performed within the address 
switching selector 40b. While, oh the other hand, 
during the period when one address line is energized, 
the selectors 42 for the data lines are sequentially 
selected. In other words, the time at which the 

35 addressing signal is applied to one address line is 

divided in accordance with the number of the selectors 
42. When one selector (for example, 42-1) is driven 
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within one portion of the divided times, all the 
switches within the selector 42-1 are turned ON so 
that the corresponding image data are supplied to all 
the data lines, at a time, in the selector 42-1. By 
so doing, the corresponding image components are 
displayed at a cell array area of the display section 
which is determined by the energized address lines and 
energized data lines. A voltage corresponding to the 
image data to be displayed is applied to the cell 
electrode in the cell array through the turned-ON 
TFT 24, causing the corresponding liquid crystal zone 
to be oriented crystallographically. By the block- 
segmented display drive system, a desired frame image 
can be displayed on the active matrix display section 
and thus on the display unit 72. 

Several practical thin-type display devices of 
this invention will be explained below, as typical 
examples. In Fig. 8, peripheral drive circuits, such 
as data selectors 90, 90', block data drive circuits 
92, 92' and address scanning circuits 86, 88, 86', 88' 
in Fig. 7, except for the display unit 70 in Fig. 7 
are mounted, as several IC units 110, on the same 
substrate 14 at the periperal portion of the TFT 
active matrix array 72. The core concept of this 
invention is based on the above-mentioned block- 
segmented display drive system for driving selectors 
for address lines and data lines in the block- 
segmented fashion, with the result that the number of 
the interconnection patterns on the display substrate 
can be maximally reduced. That is, the above-mentioned 
block-segmented display drive system has the following 
advantages. For the address lines 16 and 18 on the 
active matrix array 72 it is only necessary to provide 
two (i.e. upper and lower) address scanning ICs at 
each side of the active matrix array 72. For the data 
lines 20 and 22 on the active matrix array 72, it is 
only necessary to provide two ICs, that is, the data 
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selector IC and driver IC r at each side of the active 
matrix array. These arrangements greatly simplify 
the peripheral circuit arrangement. According to the 
arrangement , the predetermined input signal reception 
5 terminal patterns receive external pixel data and 

scanning signals and the selectors on the substrate 14 
perform the address and data line selection operations 
in the block-segmented display drive fashion to display 
a desired frame image on the LC display screen. 

10 In Fig. 9, the selectors 40 and 42 for address 

lines and data lines can be implemented utilizing 
transmission gate IC chips in place of the above- 
mentioned TFT"s. The internal circuit of transmission 
gate IC chips 112 are as shown in Figs. 10A to 10C. 

15 The increase in the number of such TMG ICs (internal 
elements) permits a proper combination with the 
peripheral drive circuit arrangement (Fig. 8) on the IC 
chip, as seen from an external appearance in Fig. 11. 
In Fig. 11, 114 denotes ICs, such as data selectors and 

20 drivers and 116 denotes TMG ICs. 

According to this invention, the interconnection 
pattern can be greatly simplified on the display unit 
70 including the TFT active matrix 72 of a relatively 
large size. It is also possible to reduce the number 

25 of bonding pad patterns necessary for connection by a 
wire bonding method or an elastomeric connector to the 
external drive circuit. In consequence, a high 
' response speed with which the display operation is 
performed is attained and, in addition, the display 

30 substrate can be readily manufactured, assuring a high 
manufacturing yield. Furthermore, the simplification 
of the interconnection pattern assures further 
simplification of the peripheral circuit hardware 
reguried for an active matrix drive so that the 

35 peripheral circuit hardware can be implemented, as 
shown in Figs. 7 to 11, with a lesser number of IC 
chips. A peripheral drive circuit arrangement, which 
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has necessarily been mounted on a special substrate, 
as the case may be, can be mounted directly on the 
display substrate as opposed to the conventional display 
substrate. Thus, the thin- type display device assures 

5 an improved operation reliability, as well as a low 
assembly cost. 

The operation of the thin type display device 
according to the preferred embodiment of this invention 
will be explained below in more detail. An explanation 

0 as to how the addressing control of the active matrix 

array should be made will be given below with reference 
to Figs. 12 and 13. Fig. 12 shows a circuit arrangement 
for 16 address lines Al to A16 of four address selectors 
Tl to T4, with the respective address selector (Tl , 

5 T2, T3, T4) corresponding to the four address lines 
(Al to A4, A5 to A8, A9 to A12, A13 to A16). In 
Fig. 12, G indicates a common gate line (Gl, G2, G3, 
G4) which is connected to corresponding four FETs 
in each of the respective address selectors, and S 

0 indicates a common source line (SI, S2, S3, S4) which is 
connected to the respective four FETs in the respective 
address selector. The lines S and G are connected to an 
addressing signal generator 200 corresponding to the 
address scanning circuits 86 and 88, The circuit 200 

5 includes a second decoder 202 connected to the gate 
lines Gl to G4, a first decoder 204 connected to the 
source electrode lines SI to S4, and a counter 206 
connected to the decoders 202 and 204. 

The counter 206 performs a binary count operation 

D in response to a clock signal CK of a predetermined 
time width to produce a lower two-bit signal 208 and 
an upper two-bit signal 210. The decoder 202 supplies 
decoder signals, as indicated by Figs. 13A, 13D, 
to the gate lines Gl, G4. The decoder 204 

> supplies decoder signals, as indicated in Figs. 14A, 
14D, to the source electrode lines SI, S4. 
Thus, during the ON period of the gate line Gl , the 
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source electrode lines SI to S4 are sequentially turned 
ON as shown in Figs. 13A and 14A to 14D. Then, the 
gate line G2 is turned ON as shown in Fig. 13B, the 
source electrode lines SI, . .., S4 are turned ON as 
5 shown in Figs* 14A, • *., 14D. In this way, the line 
selection operation is performed as shown in Figs* 13 
and 14. That is, the gate lines Gl , . . . , G4 are 
sequentially turned ON in synchronism with the timing 
of each complete cycle of the selective scanning of 

10 the source electrode lines SI to S4, thus permitting 
a sequential selection of the address lines Al to A16 
as shown in Figs* 15A to 15P. In this connection it 
is to be noted that these sequential signals can be 
utilized as the scanning signals on the display unit 

15 for the TFT active matrix array. The internal arrange- 
ment of the addressing signal generator 200 is not 
restricted to that shown in Fig. 200. For example, 
the generator 200 can be replaced by two shift registers 
in series array. 

20 An explanation will be given below as to how the 

image data of the active matrix array is block- 
segmented* Reference is invited to Figs* 16 and 17. 
Fig. 16 shows a circuit arrangement including four data 
selectors Tl', •*., T4 1 connected to data lines Dl to 

25 D4, D5 to D8, D9 to D12, D13 to D16, respectively. A 
common gate line (Gl, G2, G3, G4) connected to four 
FETs in each of the switching selectors Tl', T2», T3', 
T4 f is connected to a decoder 230, and a source line 
(SI, S2, S3, S4) is connected to the corresponding 

30 source electrode of each of the FET arrays of the 

switching selectors (Tl 1 , T4') and to an analog 

driver 226. As a result, four source electrode lines 
SI , . * * , S4 are taken out of the four data selectors 
Tl 1 to T4 1 * These lines S and G are connected to the 

35 data block-segmented drive signal generator 218 corre- 
sponding to the data select circuit 90 and block data 
drive circuit 92. An analog image signal AD is stored 
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in a sample/hold circuit 220 in response to an output 
signal 222 which is generated from the shift register 
224 in synchronism with a clock signal CK. The analog 
signal which is stored in the sample/hold circuit 220 
is supplied in a parallel mode to the analog driver 
where the parallel signals are amplified and taken 
out as output signals SI to S4. 

When one complete cycle of the signals SI to S4 
is performed, the shift register 224 is deenergized 
and a counter 228 is energized to deliver a binary 
output signal 222' to the decoder 230. In response 
to the signal 222' the decoder 230 sequentially 
generates decode output signals Gl to G4 in a switching 
fashion as shown in Figs. 17A to 17D. By a combination 
of analog image data signals on the source electrode 
lines SI to S4, on one hand, and the decode output 
signals on the common gate lines Gl to G4, on the other 
hand, serving as the block data select lines, the 16 
data lines Dl to D16 connected to the switching 
selectors are sequentially activated, in four units, as 
shown in Figs. 17E to 17H in synchronism with a length 
of time corresponding to the ON periods of the 
respective decode output signals Gl to G4. Thus, the 
data lines, such as Dl to D4 or D5 to D8, which are 
temporarily activated, are responsive to the incoming 
image data to sequentially deliver the corresponding 
output signals as shown in Figs. 171 to 17X. Thus, the 
cell columns of the active matrix array, which are 
connected to data lines D, sequentially display the 
corresponding image data components in a time-division 
multiplexed fashion. Hz in Fig. 171 denotes a high 
impedance • 

Fig. 18 shows a modified form of circuit in 
Fig. 16, in connection with this modification, an 
explanation is given of a binary image display. In 
Fig. 18, a shift register 250 and first and second 
counters 252 and 254 receive a reset signal R of a 
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waveform shown in Fig. 19A for initialization. The 
shift register 250 receives image data AD as shown in 
Fig. 19C in synchronism with a clock signal CK as shown 
in Fig, 19B and supplies shift output signals PI to P4 
5 (see Figs. 19D to 19G) to a data latch circuit 256. 

The first counter 252 counts the number of clock signals 
CK and supplies a data latch signal L as shown in 
Fig, 19H each time the shift register 250 receives a 
train of image data AD, The data latch circuit 256 

10 generates block-segmented image signals SI to S4 in 
response to the data latch signal L. 

The data latch signal L from the first counter 
252 is also supplied to the second counter 254. The 
second counter 254 supplies a counter output signal 

15 260 to a decoder 260 in response to the latch signal L. 
The decoder 260 generates the above-mentioned decode 
output signals Gl to G4 (see Figs. 19M to 19P) on the 
basis of ttiB counter output signal 258. The decode 
output signal Gl is selected, as shown in Fig. 19M, 

20 at a time at which a first data latch signal L is 

generated. In consequence, the image data which are 
transferred to the source lines SI to S4 emerge as data 
lines Dl to D4 as shown in Fig. 16. 

Then, the next image data AD is continuously 

25 supplied to the shift register 250, while the block 

data select line Gl is activated. Simultaneously with 
the generation of fresh shift output signals PI to P4 
from the shift register 250, the next (second) block 
data select line G2 is selected by the second counter 

30 254 and decoder 260. As a result, the image data SI to 
S4 representing the above-mentioned next image data 
AD appear on the next four data lines D5 to D8, as 
shown in Fig. 16. In this way, the block-segmented 
image data are sequentially transferred in the time- 

35 division multiplexed fashion onto the data lines on the 
active matrix display unit with the four data lines 
D as one unit, such as the lines D9 to D12, D13 to 
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D16, 

The image data output signals on the data lines 
Dl to D16 which are obtained by the scanning of the 
block data select lines Gl to G4 are stored for- a 
5 predetermined time by a time constant determined by: 

(1) the OFF resistance of the switching selectors 
Tl 1 to T4' f 

(2) the resistive component of the data lines 
on the display unit r and 

10 (3) a stray capacitance induced at the inter- 

connection pattern of the data lines D and FETs in 
switching selectors Tl 1 to T4 1 . 

Where, for example , the switching selectors Tl 1 
to T4 f are made of CMOS transistors and the data lines 

15 . are made of aluminum lines or wires of about 30 cm in 
length x 20 ym in width x 1 vra in thickness, then the 
storage time of the above-mentioned image data will be 
about 20 msec. If, as in the NTSC system, 252 hori- 
zontal lines are scanned on the display plane at a 

20 rate of 30 times per second (about 63.5 us per scanning 
line) r the percent attenuation of the image data 
within the data holding time is 3 x 10" 3 and is held 
at 99% even if evaluated on the screen. Thus, if 
the address canning period is so set as to occupy each 

25 whole write-in time of each block data, the first 

image block data are written, through the data lines 
Dl to D4, into the TFTs of the corresponding area of 
the display unit through the selection of the first 
block data select line Gl and then the next image block 

30 data are written, through the corresponding data lines, 
into the TFTs of the corresponding are of the display 
unit through the selection of the corresponding block 
data select line G2, . so that the sequential image 
block data are displayed on the display screen with 

35 their block intensity level or the image contrast 
gradually decreased in that display order. As a 
result, the image quality is degraded on the display 
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screen* Furthermore , during the address scanning 
period , the image block data which has been written 
at a final or near-final stage are still persisted 
continuously as an after-image on the display screen 
5 even after the next address line has been selected* 
This produces an undesirable image defect r such as 
the emergence of a "double horizontal line". 

In order to overcome the above-mentioned drawback, 
the activation period of each address line A is so 

10 shortly set to be made equal only to a final one G4 
of the four block data select signals Gl to G4, as 
shown in Figs* 20E and 20F r without so lengthening 
the application time of the address scanning signal 
as to be set to be equal to the whole application time 

15 of the sequentially emerging decode output signals 

(i.e. the block data select signals) Gl to G4 as shown 
in Figs. 19Q and 19R. In this connection it is to be 
noted that Figs. 20A to 20D show the same waveforms 
as those of the signals Gl to G4 as shown in Figs. 19M 

20 to 19P. 

The pulse waveforms of the address scanning 
signals can be forcedly deformed as shown in Figs. 21A 
and 21B. As shown in Fig. 21A or 21B, the waveform 
of the address scanning signal is set to be sub- 

25 stantially equal to that of the signal as shown in 

Fig. 20E or 20F by setting rise (t 0N ) and fall (t 0FF ) 
time constants in accordance with the characteristic 
of a signal level determined by the capacitive and 
resistive components in the address lines on the display 

30 unit and adjusting the points at which the rise and 

fall occur. By so doing, it is possible to compensate 
for an undesired variation in the level of the input 
signal of the image data resulting from the resistive 
and capacitive components in the address lines on the 

35 active matrix display unit and to improve the quality 
of the display image on the high-speed scan so that 
a well-defined image can be reproduced on the display 
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unit. 

Although this invention has been shown and 
described with reference to particular embodiments, 
various changes and modifications which are obvious to 
a person skilled in the art to which this invention 
pertains are deemed to lie within the scope of this 
invention. 
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Claims: 

1. A thin-type display device having a display 
section (10, 72) formed on a printed circuit board (14) 
and including a matrix array of display cells (12), a 
plurality of address lines (16, 18, A) connected to 

5 row arrays of the display cells (12) and a plurality 
of data lines (20, 22, D) connected to column arrays 
of the display cells (12), characterized in that said 
thin-type display device comprises: 

first circuit means (40, 74), formed on the 

10 printed circuit board (14) so as to be connected to 

said address lines (16, 18, A), for scanning the address 
lines (16, 18, A) in a time-division multiplexed fashion 
for image display; and 

second circuit means (42, 76), formed on the 

15 printed circuit board (14) so as to be connected to the 
data lines (20, 22, D), for subjecting incoming one 
image data to a time-division multiplexing and for 
sequentially generating block-segmented image data 
components in accordance with a predetermined time 

20 order, whereby said first and second circuit means 

(40, 74, 42, 76) are dynamically driven in the time- 
division multiplexed fashion, thereby simplifying a 
signal transmission wiring pattern on said printed 
circuit board (14) necessary for the transfer of 

25 image data for display on the display section (10, 72). 

2, The thin-type display device according to 
claim 1, characterized in that said first circuit means 
(40, 74) comprses: 

a plurality of first switching circuits (40, 74, 
30 74') each of which includes a predetermined number of 
first parallel switching elements connected to the 
address lines (16, 18, A), in which said first switching 
elements of the respective first switching circuit 
(40, 74, 74 1 ) are sequentially rendered conductive to 
35 sequentially activate the corresponding address lines 
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(16, 18, A) connected thereto, 

3. The thin-type display device according to 
claim 2, characterized in that said first switching 
circuits (40, 74, 74'), each, include an equal number 
5 of first switching elements and each of said switching 
elements included in each first switching circuit 
(40, 74, 74 1 ) has an input which is commonly connected 
to inputs of the corresponding first switching elements 
in the other first switching circuits. 

10 4. The thin-type display device according to 

claim 3, characterized in that said second circuit 
(42, 76) means comprises: 

a plurality of second switching circuits (42, 76, 
76') each of which includes a predetermined number of 

15 second parallel switching elements connected to the 
data lines (20, 22, D) , all the second switching 
elements included in said second switching circuits 
(42, 76, 76 1 ) being sequentially rendered conductive, 
with a certain number of the second switching elements 

20 as a unit, in a manner as to sequentially transfer 

incoming image data to the corresponding data lines (20, 
22, D) connected thereto. 

5. The thin-type display device according to 
claim 4, characterized in that said second switching 

25 circuits (42, 76, 76 , )r each, include an equal number 
of second switching elements and each of said second 
switching elements included in each second switching 
circuit (42, 76, 76') has an input which is commonly 
connected to inputs of the corresponding second 

30 switching elements in the other second switching cir- 
cuits (42, 76, 76'). 

6. The thin-type display device according to 
claim 5, characterized in that said first and second 
circuits (40, 74; 42, 76) are formed on said printed 

35 circuit board (14) so as to surround said display 
section (10, 72). 

7. The thin- type display device according to 
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claim 6, characterized in that said first and second 
switching elements of said first and second circuits 
(40, 74; 42, 76) are comprised of transistors. 

8. The thin- type display device according to 
5 claim 7 r characterized in that said transistors 

included in each of said first and second circuits 
(40, 74? 42 # 76) respectively have control electrodes 
which are connected in common with each other. 

9. A thin- type display device having a display 

10 section (10, 72) formed on a printed circuit board (14) 
and including a matrix array of display cells (12), a 
plurality of address lines (16, 18, A) connected to 
row arrays of the display cells (12) and a plurality 
of data lines (20, 22, D) connected to column arrays 

15 of the display cells (12), characterized in that said 
thin- type display device comprises: 

a £ number of first switching selectors (40, 74, 
74 f ) which are formed on said printed circuit board — 
(14) and which are driven in a time-division multiplexed 

20 fashion to sequentially select said address lines 
(16, 18, A) so that said address lines (16, 18, A) 
are scanned in the time-division multiplexed fashion 
for image data display on the display section (10, 72), 
each of said first switching selectors (40, 74, 74 1 ) 

25 including, when a number of said address lines (16, 18, 
A) is designated by "n x p" (where n and p are positive 
integers), an n number of parallel transistors which 
have outputs respectively connected to the n number 
of address lines (16, 18, A) and control electrodes 

30 connected in common with each other, and each transistor 
included in each of said first switching selectors 
(40, 74, 74 1 ) having an input connected in common with 
inputs of the corresponding transistors included in 
the other first switching selectors; 

35 a <j number of second switching selectors (4 2, 76, 

76 f ) which are formed on said printed circuit board (14) 
and which are driven in a time-division multiplexed 
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fashion to sequentially receive an image data supplied 
thereto and to sequentially distribute block-segmented 
image data components to said data lines (20, 22, D) , 
each of said second switching selectors (42, 76, 76') 
5 including, when a number of said data lines (20, 22, D) 
is designated by "m x q" (where m and q are positive 
integers), an m number of parallel transistors which 
have outputs respectively connected to the n number 
of data lines (20, 22, D) and control electrodes 
10 connected in common with each other, and each transistor 
included in each of said second switching selectors 
(42, 76, 76') having an input connected in common with 
inputs of the corresponding transistors included in 
the other second switching selectors. 
15 10 * The thin-type display device according to 

claim 9, characterized by further comprising: 

address scanning drive circuit means (86, 88, 86*, 
88», 200) so formed on said printed circuit board (14) 
as to be connected to said first switching selectors 
(40, 74, 74»), for supplying address scanning signals 
to the control electrodes and the inputs of said 
parallel transistors included in said first switching 
selectors (40, 74, 74') and for causing said parallel 
transistors of said first switching selectors (40, 74, 
25 74*) to be sequentially rendered conductive. 

11. The thin-type display device according to 
claim 10, characterized by further comprising: 

data drive circuit means (90, 92, 90', 92», 218) 
so formed on said printed circuit board (14) as to be 
connected to said second switching selectors (42, 76, 
76'), for respectively supplying decode output signals 
and the block-segmented image data components to the 
control electrodes and the inputs of said parallel 
transistors included in said second switching selectors 
35 (42, 76, 76') and for causing said parallel transistors 
of said second switching selectors (42, 76, 76') to be 
sequentially rendjex£d_cQnductive, with a predetermined 



20 



30 
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number of transistors as a unit to thereby sequentially 
transfer the block-segmented image data components to 
corresponding data lines (20, 22, D) . 

12. The thin-type display device according to 
5 claim 11 , characterized by further comprising: 

controller means (94) formed on said printed 
circuit board (14 ), for bringing said address scanning 
drive circuit means (86, 88, 86", 88' , 200) and said 
data drive circuit means (90, 92, 90" f 92', 218) into 
10 synchronism with each other and for supplying the 

image data at a proper time to said data drive circuit 
means (90, 92, 90 1 , 92', 218). 
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